BACKGROUND: Patient decision aids (P-DAs) inform medical decision making, but longer term effects are unknown. This article describes extended follow-up from a thyroid cancer treatment P-DA trial. METHODS: In this single-center, parallel-design randomized controlled trial conducted at a Canadian tertiary/quaternary care center, early-stage thyroid cancer patients from a P-DA trial were contacted 15 to 23 months after randomization/radioactive iodine (RAI) decision making to evaluate longer term outcomes. It was previously reported that the use of the computerized P-DA in thyroid cancer patients considering postsurgical RAI treatment significantly improved medical knowledge in comparison with usual care alone. The P-DA and control groups were compared for the following outcomes: feeling informed about the RAI treatment choice, decision satisfaction, decision regret, cancer-related worry, and physician trust. In a subgroup of 20 participants, in-depth interviews were conducted for a qualitative analysis. RESULTS: Ninety-five percent (70 of 74) of the original population enrolled in follow-up at a mean of 17.1 months after randomization. P-DA users perceived themselves to be significantly more 1) informed about the treatment choice (P 5.008), 2) aware of options (P 5.009), 3) knowledgeable about treatment benefits (P 5.020), and 4) knowledgeable about treatment risks/side effects (P 5.001) in comparison with controls. There were no significant group differences in decision satisfaction (P 5.142), decision regret (P 5.199), cancer-related worry (P 5.645), mood (P 5.211), or physician trust (P 5.764). In the qualitative analysis, the P-DA was perceived to have increased patient knowledge and confidence in decision making. CONCLUSIONS: The P-DA improved cancer survivors' actual and long-term perceived medical knowledge with no adverse effects. More research on the long-term outcomes of P-DA use is needed.
INTRODUCTION
According to the most recent statistics, the number of individuals diagnosed annually with thyroid cancer is approximately 289,000 worldwide, 1 including 63,000 Americans, 2 6000 Canadians, 3 and 53,000 Europeans. 4 Furthermore, the incidence of thyroid cancer is rising faster than that of any other malignancy in the United States and Canada. 2, 3 Approximately two-thirds of thyroid cancers are diagnosed at an early stage, 2 and the 5-year survival rate for early-stage disease approaches 100%. 2 Because of the excellent prognosis of early-stage differentiated thyroid cancer, it is important for patients and their health care providers to carefully weigh the potential long-term benefits and risks of associated treatments. However, there is a paucity of randomized controlled trials (RCTs) to guide evidence-based radioactive iodine (RAI) treatment decision making.
We recently developed and tested a patient-directed computerized decision aid for thyroid cancer (patient decision aid [P-DA]), to be used as an adjunct to physician counseling, in explaining the risks, benefits, evidence uncertainties, and implications of the decision to accept or reject postsurgical RAI treatment (also known as RAI remnant ablation) for early-stage papillary thyroid cancer.
5-10 RAI remnant ablation after total thyroidectomy may facilitate thyroid cancer disease surveillance, but its long-term cancer outcome benefits are unclear because of a lack of long-term RCTs and conflicting observational evidence. An important component of our P-DA is that it provides an explicit explanation of evidence uncertainty related to the potential therapeutic benefit of RAI for long-term cancer outcomes (ie, thyroid cancer-related mortality and recurrence). [5] [6] [7] [8] [9] [10] In an RCT of patients with early-stage thyroid cancer, compared with usual care, our P-DA significantly increased patients' medical knowledge and reduced decisional conflict at the time of RAI treatment decision making. 9 However, the longer term effects of this and other decision P-DAs are not well understood because P-DA trials typically do not follow patients far beyond the period of decision making.
In this follow-up study, our aim was to explore the impact of our thyroid cancer P-DA on patients' decision and psychosocial outcomes at longer term follow-up (ie, after the completion of decision making) with complementary quantitative and qualitative approaches.
MATERIALS AND METHODS

Trial Design
As previously reported, we conducted a parallel-design, single-center RCT of consenting adult patients with earlystage papillary thyroid cancer, who were randomly assigned to either a 1-time viewing of a computerized P-DA (with usual care) or no P-DA exposure (usual care alone). 8, 9 This trial was registered at ClinicalTrials.gov (NCT01083550). The trial was conducted at the University Health Network, a tertiary/quaternary care center for thyroid cancer, and it was approved by the research ethics board of the University Health Network. Informed consent was obtained for participation. Trial results were reported in accordance with Consolidated Standards of Reporting Trials guidelines. 11 
Participant Eligibility Criteria
Potentially eligible patient participants in the extended follow-up study included those who had participated in the original RCT. 8, 9 Specifically, they were adults who were 18 years old or older, had undergone total thyroidectomy (completed in 1 or 2 stages) on or after September 1, 2009, and had been diagnosed with early-stage (lowrisk) papillary thyroid cancer according to a review of their original surgical pathology report (a primary tumor measuring 1 to 4 cm, no known positive lymph nodes or distant metastases, no extrathyroidal tumor extension, no vascular or lymphatic invasion, and no tall cell variant; ie, American Joint Committee on Cancer stage 1 or 2 in the absence of distant metastases 12 and American Thyroid Association "low risk of recurrence" classification 13 ). Participants had not received RAI treatment before randomization, and all were taking thyroid hormone. Participants were fluent in spoken and written English and were able to use a computer. The original trial recruitment was between March 2010 and June 2011. 9 Contact for the extended follow-up study was initiated by telephone approximately 15 to 23 months after randomization. This time point was selected to allow sufficient time to establish initial thyroid cancer outcomes and for acute side effects of RAI treatment side (if received) to resolve and yet be sufficiently close to the time of decision making to allow meaningful feedback and recollection about the experience. We excluded individuals diagnosed with thyroid cancer other than papillary thyroid cancer and those for whom a pathologic diagnosis could not be confirmed. 8, 9 Intervention Participants received their usual care and counseling from their respective treating physicians. 8, 9 Participants who were randomized to the intervention arm self-navigated the P-DA Web site on a desktop personal computer once (up to 60 minutes) in a research office. 8, 9 P-DA access was password-protected and was prohibited outside the study. There was no harm reported during the original trial 9 or during the extended follow-up.
Outcomes
In the extended follow-up study, quantitative questionnaires were administered by a research assistant to patient participants who gave verbal consent for their participation (over the telephone). The questionnaires included an update of the thyroid cancer status and treatments, a questionnaire on feeling informed about the RAI treatment choice, 14 19, 20 and a physician trust questionnaire. 21 Verbal responses were recorded on a paper data form by the research assistant and were tabulated with Microsoft Excel. The thyroid cancer outcomes and associated treatments were verified by medical chart review for consenting participants.
The qualitative study comprised individual in-person, in-depth interviews exploring patients' experiences with RAI treatment decision making and the overall thyroid cancer treatment. We performed stratified purposive sampling of participants for participation in the qualitative study 22 to ensure sufficient representation of relevant demographic and clinical characteristics, including study group allocation. Criteria used in the purposive sampling included sex, group allocation (P-DA or control), and RAI treatment status (receiving RAI or not) with the intention of achieving a subgroup with proportions representative of the original randomized trial sample. A researcher experienced in qualitative methods conducted the interviews, which were audiorecorded and transcribed verbatim. Interview questions were designed to uncover patients' perceptions in the following overarching areas: the process of RAI treatment decision making and the overall treatment experience.
Randomization, Allocation Concealment, Implementation, and Blinding
We performed central, computerized randomization with a 1:1 ratio at the patient level with variable block sizes of 2 and 4 (the block sizes were designed by a statistician). 9 Randomization, revelation of allocation to participants, and intervention administration were performed during the same visit (with no revealing of allocation before the randomization) under the direction of a research assistant. There was no blinding in the follow-up phase of this study.
Statistical Methods and Sample Size Considerations
Quantitative questionnaire analyses For descriptive analyses, numbers and percentages were used to express categorical outcome data, and means and standard deviations (SDs) or ranges were used to describe continuous data. Quantitative questionnaires were scored according to the developers' methods, and missing data for any questionnaire subscales were imputed with the mean of the remaining quantitative responses within that subscale (for questionnaires with predefined subscales). Individuals who did not consent to the extended followup study were not included in the analyses. Independent (Welch) 2-sample t tests were performed to compare continuous outcome questionnaire scores or Likert scale outcome data between the P-DA and control groups. An a value of .05 was used as the cutoff for statistical significance for all statistical analyses. Quantitative statistical analyses were performed with PASW Statistics 18.0 (IBM, Chicago, Ill). As previously reported, this study was designed to be powered for the comparison of the short-term outcome of medical knowledge at the time of medical decision making, 9 so all outcomes evaluated in the extended follow-up study should be considered secondary and hypothesis-generating. By nature of the design of the extended follow-up after the initiation of the original trial, only a convenience sample of participants from the original trial (maximum, 74) could be enrolled.
Qualitative analyses
A content analysis of the qualitative data collected during the individual interviews was completed manually by a researcher experienced in qualitative methods. The major themes were identified in transcripts with a grounded theory approach. [23] [24] [25] Data analysis techniques to ensure the analytic rigor of qualitative data included checking, questioning, and theorizing. 26 Once detailed coding was completed, patterns that were judged to be meaningful were categorized and reported. 27, 28 The qualitative researcher reviewed extracted themes and related quotes with a clinical content expert (A.M.S.) for further clarification of concepts. Purposive participant sampling was continued until saturation of themes was achieved. An estimated sample size of approximately 20 to 25 participants was considered sufficient for in-depth interview qualitative inquiry. 29 
RESULTS
Participant Characteristics
The acceptance rate for participation in the extended follow-up study was 95% (70 of 74), and the participants included 34 from the P-DA group and 36 from the control group (Fig. 1) . Furthermore, 98.6% (69 of 70) of the participants in the extended follow-up study provided permission for medical record review to confirm their thyroid cancer status and treatments. Fifty-eight of these 70 participants were women (82.9%), 34 were in the P-DA group (48.6%), and 17 had received RAI treatment (24.3%; 10 in the P-DA group and 8 in the control group). The mean age was 47.1 years (SD, 12.3 years). The mean timing of participation in the extended followup was 17.1 months after randomization (SD, 2.2 months) and 19.9 months (SD, 3.0 months) after first thyroid cancer surgery. The characteristics of the Table 1 . The subgroup of participants in the qualitative study included 20 individuals: 50% (10 of 20) had been exposed to the P-DA, 85.0% (17 of 20) were female, the mean age was 48.4 years (SD, 13.5 years), and they were interviewed a mean of 17.8 months after randomization (SD, 2.7 months) and a mean of 20.7 months after their first thyroid cancer surgery (SD, 3.8 months). Approximately half of the patients in the respective P-DA and control groups had been treated with RAI (ie, 5 of 10 participants in the P-DA group and 4 of 10 in the control group).
Quantitative Questionnaire Outcomes
Patients in the P-DA group felt significantly more informed about the RAI cancer treatment choice than the usual-care control group, as reflected by the following measures: 1) perception of having made an informed RAI treatment choice (P 5 .008), 2) awareness of the treatment choices for managing their cancer (P 5 .009), 3) knowledge of the benefits of RAI treatment for their cancer (P 5 .020), and 4) knowledge of the risks and side effects of RAI treatment for their cancer (P 5 .001; Table  2 ). Furthermore, when we summed the results of the Original Article feeling-informed questionnaire, the overall mean score was significantly superior in the P-DA group (mean, 18.3; SD, 1.8 [where 4 is worst and 20 is best]) versus the controls (mean, 15.6; SD, 4.8; P 5 .003). There were no significant differences between the P-DA and no-P-DA groups in the following outcomes: decision satisfaction (P 5 .142), decision regret (P 5 .199), cancer-related worry (Assessment of Survivor Concerns; P 5 .645), mood (P 5 .211), and trust in the treating physician (P 5 .764; Table 2 ). Furthermore, there was no significant difference between groups for any of the respective subscale measures of cancer worry (P 5 .718) or health worry (0.191) of the Assessment of Survivor Concerns questionnaire. Also, there was no significant difference between groups for any of the respective anxiety (P 5 .107), worry (P 5 .251), interest (P 5 .912), or depression measures (P 5 .286) of the Patient Health Questionnaire for Depression and Anxiety 4 mood screening questionnaire.
Qualitative Study Results
In the qualitative study, which included a subgroup of 20 representative participants, 4 main themes emerged: 1) the complexity of RAI treatment decision making along with the importance of physician counseling in affecting the ultimate treatment decision, 2) the value of study participation, 3) information needs and the necessity of human contact to meet psychosocial support needs, and 4) overall thyroid cancer treatment experience/satisfaction. A summary of these themes and representative quotations are shown in Table 3 .
The first theme was the complexity of RAI treatment decision making from a patient perspective, and this included consideration of information from a variety of sources (eg, physicians, personal research on the Internet, other thyroid cancer survivors, and family/friends). Counseling by physicians was consistently reported as the most important information source affecting the ultimate treatment choice in both the P-DA and control groups, and this mirrored findings at earlier time point evaluations. 10 The degree to which individual participants in each of the groups was involved in RAI treatment decision making was variable. Individuals in the P-DA group reported that the P-DA was helpful in providing them with objective information and making them feel more comfortable with the decision-making process, with some individuals feeling empowered. The concept of evidence uncertainty, explained in the P-DA, was considered an important revelation in acquiring knowledge relevant to the treatment choice. In contrast, control group participants expressed negative feelings about not having the opportunity to use the P-DA (eg, disappointment, frustration, and jealousy), and they indicated that they felt they may have missed out on helpful information.
Another theme that emerged from the qualitative analysis of both study groups was the general benefits of study participation. Participants in both the P-DA and control groups indicated that participating in this study strengthened their realization that there was a treatment choice and encouraged their engagement in learning about their cancer and its medical management. Furthermore, patients in both groups indicated that they felt some comfort in knowing that they were part of a greater community of individuals afflicted by the same condition, and they hoped that their participation would help future patients. Information and psychosocial support needs were raised as issues by participants in both groups, but unmet RAI treatment information needs were reported only by controls. Unmet knowledge translation needs relating to long-term survivorship care, including thyroid hormone treatment, were reported, regardless of P-DA use. The importance of psychosocial support by human contact with survivors was reported by both groups.
Overall thyroid cancer treatment satisfaction in both groups was related to positive outcomes (eg, a lack of treatment side effects and no evidence of disease recurrence) or outcomes meeting expectations and the availability of health care providers for ongoing care and support. However, some lingering worries about future disease recurrence or development of another cancer were reported by participants in both groups.
DISCUSSION
We found in this single-site RCT that a computerized P-DA, used as an adjunct to usual care, was associated with greater patient medical knowledge around the time of RAI treatment decision making 9 and at extended follow-up approximately 17 months later in comparison with usual care. Importantly, although our P-DA explicitly explained the uncertainties in medical evidence related to postsurgical RAI treatment decision making (including a lack of RCTs and conflicting observational data), P-DA participants' decisional conflict was reduced at the time of decision making. 9 Furthermore, longer term decision satisfaction, decision regret, mood, trust in physicians, and cancer-related worry did not appear to be negatively affected by the disclosure of evidence uncertainty to patients.
Our qualitative study results highlighted how positive clinical outcomes and comfort during ongoing medical follow-up were important components of patients' overall satisfaction with their cancer care experience. With respect to decision making, we learned in the qualitative component of the study that the P-DA was perceived as an objective source of medical information and empowered some patients in the decision-making process (in part, this depended on the degree to which they desired to participate in that process). However, patients reported that physicians' counseling/recommendations were the dominant factor influencing the ultimate treatment decision. Patients' preferences for their degree of involvement in medical decision making was variable in both groups. These findings may explain some conflicting results of trials, as reported in recent systematic reviews specifically examining the impact of P-DAs on patient involvement in decision making. 30, 31 In a recent systematic review of decision aids for cancer screening and treatment, Trikalinos et al 31 reported that patients' satisfaction with the decision-making process was significantly increased among P-DA users versus controls in approximately half of the trials examining this outcome (2 of 4); furthermore, in 8 cancer decision-aid trials examining the outcome of decision regret, among Patient involvement in decision making "I felt fairly involved 'cause I had a lot of questions, and concerns, and they were all answered. So it was like once my mind was set at ease that it was the right decision to make. I felt okay making it." "Basically went through the pro's and con's and from that I was fairly confident in saying to go ahead with it." "I always feel you go away saying it has to be your decision, but you're not really the medical person, so it's always a negative kind of aspect" Control Group
Information sources, importance of physician counseling "Pretty much it had to do with the doctor explaining to me what state my cancer was in and whether he thought I required more or less, and I asked him a few questions about it." "The positive aspect was, you know, I felt that I was in good hands . . . only a doctor would have the right knowledge to make a decision. So still you have to rely and trust the doctors."
Patient involvement in decision making "I was totally involved, because I knew what was involved, and I knew from my own research, from what I've heard, that I was making the right decision." "I didn't have a choice, it was just the doctor thought . . . I took his opinion and I figured he knew more than I did about it." "Part of not having a choice is slightly liberating because you don't feel like you can make a wrong decision, because you're not making the decision." "I kind of thought well, I'll just do whatever they say, because 'they [physicians] know'. And I'll just do whatever they say and that's what I'll do. But then when I was faced with two doctors who said completely different things, for the first time I thought, well I don't know what to do because they're both saying different things . . . But I think it brought a human nature into healthcare for me, because I could see my doctors as people using information to make decisions. Once I could see myself as being part of the team, that is, giving valuable input and trying to make decisions, because it is at the end of the day, my body."
"There was an abundance of information [on the Internet] . . . So I tried to come out of from all different angles. I also tried to reach out to my own social network friends of friends or of relatives of family members who had thyroid cancer and knew somebody that had thyroid cancer." Value of study participation Patient decision aid group "I think the most important part [of the patient decision aid] was that it was an objective way for me to see information . . . And I really felt in control." "If anything, it's empowered me . . . Knowledge is power, for sure." "I'm not calling them [treating physicians] and going crazy with questions, and then going hysterical because I can't get a response. (. . .) Hell is actually the fear of the unknown. So the more knowledge that someone has, I think the more they're at peace. It's not like you're groping in the dark." "It's really made me feel more confident about my situation. The more information you have I think, the more secure you feel. Because you know exactly what you're dealing with, and what the expectation is." "In my own research, I wasn't completely aware of how ambiguous it was, until I did this study. Then when I did this study, I was like, 'Wow,' there is a lot of ambiguity over whether I should do this or not." "What I found really valuable about the tool was that it didn't pressure you-it educated you and you made your choice. "I'd say the biggest concern is when mostly trying to get my hormones balanced, so I feel normal again."
Psychosocial support needs "I think, you know, you just have basic concerns that you just want to talk to a human being I think sometimes? I mean, it's fine to talk to a computer, but it's awfully helpful to get someone's personal P-DA users, decision regret was lower in 4 trials and higher in 3 trials in comparison with individuals not using the P-DAs. Trikalinos et al also reported that no large differences in emotional distress or worry were evident between cancer P-DA users and those not exposed to P-DAs in 7 trials. These findings as well as our results suggest inconsistency in the impact of oncology P-DAs on patients' decision satisfaction and decision regret and the lack of a significant impact on cancer-related emotional distress (including cancer-related worry and physician trust). The complexity of the overall cancer care experience, disease and treatment-related outcomes, individual patient characteristics, and the life situation of the individual may be important contributing factors and should be explored in future cancer decision-making research.
Increased confidence in decision making and decision self-efficacy has been reported as a positive effect of P-DAs in some RCTs. 30 However, in a recent RCT of a diabetes management P-DA, patient empowerment was not significantly increased when it was measured on a disease-specific quantitative self-efficacy questionnaire. 32 In the field of oncology P-DAs, Alden 33 recently described a complex theoretical model of cancer patient empowerment in treatment decision making. This model includes specific antecedents of an individual's desire for medical information and overall life satisfaction with effects mediated by 1) the patient's confidence in cancerrelated comprehension and participation in decision making and 2) the patient's attitude to the malignancy. 33 Furthermore, Alden reported that utilization of a cancer treatment P-DA appeared to increase patient empowerment by directly interacting with a patient's desire for medical information and indirectly interacting with the individual's attitude to cancer. Yet, Joseph-Williams et al 34 suggested that a power imbalance between health care providers and patients may be an important barrier to patient involvement in medical decision making, and they suggested that attitudinal changes are needed in the health care provider community to enable patients to be more involved in their medical decisions. The complex relation between P-DA utilization, patient-health care provider interactions, and patient empowerment deserves further in-depth study in other longer term follow-up P-DA trials.
Another important finding of our study was that thyroid cancer patients in the control group expressed some disappointment in not being able to view the P-DA, and this has some relevance to the disclosure of risks to participants in future decision-aid trials. Control group participants also reported limitations in applying existing information from the Internet to their situation, in understanding available medical literature, and in obtaining information on potential RAI side effects and treatment expectations. These findings echo the results of prior studies and indicate that thyroid cancer patients do not feel fully informed about important aspects of treatment decision making, including the disease prognosis, [35] [36] [37] possible treatment side effects, [35] [36] [37] and evidence uncertainty associated with RAI use. 35 In fact, the awareness of such knowledge gaps was part of the rationale for the development of our P-DA. 35 The strengths of this RCT follow-up study include the measurement of longer term follow-up P-DA RCT data (well beyond the period of treatment decision making), a relatively high rate of patient participation (95% or 70 of 74), the use of complementary quantitative and qualitative methodology in evaluating patient outcomes, the strict avoidance of external contamination of the control group (P-DA access was not available outside the study), and the completeness of the data collection. Furthermore, the results of the quantitative questionnaire analyses were enhanced by the qualitative analyses. Some of our study limitations include a relatively small sample size, a limited population scope (ie, English-speaking, computer-literate, Canadian thyroid cancer survivors), a lack of quantitative measurements of self-efficacy or empowerment, and the secondary nature of follow-up outcome analyses (ie, hypothesis-generating). Furthermore, the clinical importance of the statistically significant quantitative difference in the perception of feeling informed between the study arms is not known. Our findings need to be confirmed and built upon in other longterm follow-up P-DA RCTs.
In conclusion, not only does a computerized thyroid cancer P-DA improve medical knowledge significantly at the time of thyroid cancer treatment decision making, 9 but at longer term follow-up, individuals exposed to the P-DA perceive themselves to be better informed about the decision in comparison with usual-care controls. The value placed by patients on physician counseling in the cancer treatment decision-making process was a central theme observed regardless of whether individuals were exposed to the P-DA or not. A significant finding of our study is that for malignancies associated with treatment evidence uncertainty, disclosing this uncertainty to patients (via a computerized P-DA) does not appear to result in adverse psychosocial outcomes or mistrust in physicians. This critical finding is relevant to many other malignancies for which evidence uncertainty exists either because there is a lack of high-quality RCTs or because existing trials have conflicting results. Moreover, in such circumstances, cancer treatment decisions need to be made with the explicit disclosure to patients of related uncertainties as part of a fully informed shared decisionmaking process. Although great advancements have been made in the scientific critical appraisal of medical literature, more research is needed on how to effectively to translate uncertainty in medical knowledge to oncology patients facing complex treatment decisions.
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